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,QFOLQDWLRQRIWKHWDQJHQWSODQHDWWKHFRQWDFWSRLQWEHWZHHQUDLODQG
ZKHHOZKHQWKHZKHHOVHWLVLQFHQWUDOSRVLWLRQ
 
ȖQFQRQFRPSHQVDWHGFHQWULIXJDODFFHOHUDWLRQ  
ȃ /RDGSHUZKHHO  1
ȖH   :KHHOHTXLYDOHQWFRQLFLW\ YDULHV
ı &OHDUDQFHEHWZHHQWKHZKHHOIODQJHDQGWKHUDLO  PP
5F &XUYHUDGLL WRP
ȝ &RHIILFLHQWRIIULFWLRQRI&RXORPELQFXUYHV  
HR 'LVWDQFHEHWZHHQWKHUXQQLQJVXUIDFHVRIWKHULJKWDQGWKHOHIW
ZKHHOLQFHQWUDOSRVLWLRQ
 P
G G 7UDQVYHUVDOGLVWDQFHVEHWZHHQVSULQJVRUGDPSHUVRIWKHVHFRQGDU\
DQGSULPDU\VXVSHQVLRQ
 P
SO  'LDPHWHURIZKHHOVHW  P
8PD[ 0D[LPXPQRUPDOFDQWRIWKHWUDFN  PP
9 5XQQLQJVSHHGRIWKHYHKLFOH
9FU &ULWLFDOVSHHGRIWKHYHKLFOH
LM,QGLFDWRUVUHODWHGWRWKHD[OHVL DQGWRWKHZKHHOVM 
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)LM *XLGDQFHIRUFH
\L 7UDQVYHUVDOGLVSODFHPHQWRIWKHD[OHV
DL $[OH\DZDQJOHV
37RWDOFRQVXPHGSRZHURQWKHZKHHO±UDLOLQWHUIDFHERJLHZKHHOV
:KHHOWUHDGVSURILOHV

,QRUGHUWRDSSO\WKHSURSRVHGRSWLPL]DWLRQSURFHVVRIWKHZKHHOWUHDGVSURILOHWKHIROORZLQJSURILOHVDUH
FRQVLGHUHG

x ,QWKHFDVHRIWUDPZD\YHKLFOHVHTXLSSHGZLWKERJLHVRIPL[HGEHKDYLRXUWKHSURILOHVJLYHQLQ
)LJXUH2QHRIWKHDERYHSURILOHVFRUUHVSRQGVWRDVSHFLILFSURILOHWUDP6LULRRI$WKHQV7KH
RWKHUSURILOHVDUHK\SRWKHWLFDO
x ,Q WKH FDVH RI WUDPZD\ YHKLFOHV HTXLSSHGZLWK ERJLHVZLWK LQGHSHQGHQWO\ URWDWLQJZKHHOV LQ
VWUDLJKWSDWKVDQGLQFXUYHVWKHSURILOHVJLYHQLQ)LJXUH$OOWKHSURILOHVDUHK\SRWKHWLFDO
7KHFRPPRQWUDLWWKHVHSURILOHVVKDUHLVWKHXSZDUGVWUHQGRIȖHIURPWKHEHJLQQLQJDVLQWKH
LQGHSHQGHQWO\URWDWLQJZKHHOVJUHDWYDOXHRIHTXLYDOHQWFRQLFLW\GRHVQRWDIIHFWWKHVWDELOLW\LQ
VWUDLJKWSDWKVLQFHWKHKXQWLQJHIIHFWLVHOLPLQDWHG


)LJXUH7UDPZD\ERJLHVRIPL[HGEHKDYLRXU,QGLFDWLYHSURILOHVDGRSWHGIRUWKHDSSOLFDWLRQRIWKH
SURSRVHGSURFHVV

$WWKLVSRLQWLWVKRXOGEHFODULILHGWKDWLWLVPRUHFRUUHFWWRGHILQHILUVWWKHFRQVWUXFWLRQDOHTXDWLRQRIWKH
SURILOHV DQG WKHQ WR REWDLQ WKH IXQFWLRQ ȖH  I\ RI ILJXUHV  DQG  DIWHU DQ DSSURSULDWHPDWKHPDWLFDO








        
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SURFHVVLQJ OLQHDU UHJUHVVLRQ UU  I\ 8,&+RZHYHU WKLV DSSURDFKZDVQRW DGRSWHG JLYHQ
WKDW WKH REMHFWLYH LV QRW WKH FKRLFH RI WKH RSWLPDO ZKHHO SURILOH EXW WKH FUHDWLRQ RI D SURFHGXUH RI
RSWLPL]DWLRQRIWKHSURILOHRIWUDPZD\YHKLFOHZKHHOV



)LJXUH7UDPZD\ERJLHVZLWKLQGHSHQGHQWO\URWDWLQJZKHHOV,QGLFDWLYHSURILOHVDGRSWHGIRUWKH
DSSOLFDWLRQRIWKHSURSRVHGSURFHVV


9HKLFOHVZLWKERJLHVRIPL[HGEHKDYLRXU

6WXG\RIWKHWUDQVYHUVDOVWDELOLW\LQVWUDLJKWSDWK

7KH VWXG\ RI WKH WUDQVYHUVDO EHKDYLRXU RI WKH YHKLFOH LQ VWUDLJKW SDWK LV FDUULHG RXW ZLWK GLIIHUHQWLDO
HTXDWLRQV\VWHPVUHVXOWLQJIURPWKHDSSOLFDWLRQRI/DJUDQJHIRUPXODZKLFKVLPXODWHVWKHEHKDYLRXURID
YHKLFOH HTXLSSHGZLWK FRQYHQWLRQDO ERJLHV DW WKH OHYHO RI WKH IURQW ERJLH 3\UJLGLV :LWK WKHVH
PDWKHPDWLFDOPRGHOVDQGZLWKWKHDSSURSULDWHVRIWZDUHWKDWZDVFRQILJXUHGLWLVSRVVLEOHWRFDOFXODWHWKH
FULWLFDOVSHHGIRUDVSHFLILFHTXLYDOHQWFRQLFLW\DQGIRUJLYHQFRQVWUXFWLRQDOFKDUDFWHULVWLFVRIWKHYHKLFOH

,QVWUDLJKWSDWKLWLVFRQVLGHUHGWKDW

x WKHYHKLFOHUXQVDWDFRQVWDQWVSHHGRQWUDFNZLWKRXWJUDGLHQWDQGWUDFNGHIHFWV
x WKH ZKHHO VHW JXLGLQJ GXULQJ WKH PRWLRQ LV RQO\ VHFXUHG E\ WKH FRPELQHG DFWLRQ RI WKH ZKHHO
HTXLYDOHQWFRQLFLW\DQGRIWKHFUHHSIRUFHVQRIODQJHFRQWDFWDSSHDUV
x WKHFUHHSIRUFHVDUHH[SUHVVHGDFFRUGLQJWRWKHOLQHDUWKHRU\RI.DONHU.DONHU
x WKHHTXLYDOHQWFRQLFLW\RIWKHZKHHOVKDVDFRQVWDQWYDOXHUHODWLRQ-RO\DQG3\UJLGLV






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
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H  
RJJ 

7KLVUHODWLRQFRQVLGHUVDFLUFXODUZKHHOULPSURILOHDQGWDNHVLQWRDFFRXQWWKHZHDURQWKHZKHHODQGUDLO
UROOLQJVXUIDFHWKDWLVDPDMRUIDFWRUIRUWKHVWDELOLW\DQGJXLGDQFHRIWKHYHKLFOHV

6SHFLILFDOO\LWZDVFRQVLGHUHGWKDWWKHD[OHWUDQVYHUVDOGLVSODFHPHQWZLOOQRWH[FHHGPP%DVHGRQ
WKLVDVVXPSWLRQDQGWDNLQJLQFRQVLGHUDWLRQWKHUHODWLRQVȖH I\SUHVHQWHGLQWKHGLDJUDPVRI)LJXUHWKH
HTXLYDOHQWFRQLFLW\DYHUDJHYDOXHVPHQWLRQHGLQ7DEOHFROXPQGHULYHIRUHDFKVHSDUDWHSURILOH

7KHFULWHULRQJRYHUQLQJWKHYHKLFOHSHUIRUPDQFHVLV
 7KHFULWLFDOVSHHG9FURIWKHYHKLFOH$JUHDWHUFULWLFDOVSHHGHQWDLOVDEHWWHUSURILOHLQVWUDLJKWSDWK

6WXG\RIWKHTXDVLVWDWLFEHKDYLRXULQFXUYHV

7KHVWXG\RIWKHWUDQVYHUVDOEHKDYLRXURIWKHYHKLFOHLQWKHFXUYDWXUHVHFWLRQVRIWKHWUDFNLVFDUULHGRXW
ZLWK WKH DLG RI OLQHDU PDWKHPDWLFDO PRGHOV WKDW VLPXODWH WKH WUDQVYHUVDO TXDVLVWDWLF EHKDYLRXU RI D
UDLOZD\YHKLFOHHTXLSSHGZLWKLQGHSHQGHQWO\URWDWLQJZKHHOV3\UJLGLV

,QFXUYHV

x IRUWKHFDOFXODWLRQRIWKHH[SUHVVLRQVRIFUHHSIRUFHVDQRQOLQHDUWKHRU\ZDVDGRSWHG-RKQVRQDQG
9HUPHXOHQ
x VSLQHIIHFWZDVLJQRUHG
x DVLQJOHFRQWDFWSRLQWLVFRQVLGHUHGEHWZHHQUDLODQGZKHHO
x IRU WKH VWXG\RI WKH FRQWDFW JHRPHWU\ WKH UHDO WUHDGSURILOH KDVEHHQ FRQVLGHUHG RQO\ IRU WKH WZR
ZKHHOVRIWKHIURQWD[OH7KHDOJRULWKPUHVROYHVWKHQRQOLQHDUV\VWHPWKDWVLPXODWHVWKHWUDQVYHUVDO
EHKDYLRXU RI WKH YHKLFOH XVLQJ %RO]DQR¶V WKHRUHP SURJUHVVLYHO\ LQFUHDVLQJ WKH WUDQVYHUVDO
GLVSODFHPHQW RI WKH JXLGLQJ ZKHHO VHW DQG DVVXPLQJ LQLWLDOO\ QXOO YDOXHV 7KHVH YDOXHV
VLPXOWDQHRXVO\HQWHULQWRWKHHTXDWLRQVȖH I\RIWKHZKHHOSURILOHDQGGHILQHUHVSHFWLYHHTXLYDOHQW
FRQLFLW\YDOXHV7KHDERYHHTXDWLRQVRIWKHSURILOHVZLOOKDYHWREHVDWLVILHGE\WKHV\VWHPUHVROXWLRQ
UHVXOWV

7KHFULWHULDJRYHUQLQJWKHYHKLFOHSHUIRUPDQFHVLQFXUYHVDUH

 7KH D[OH UROOLQJ FRQGLWLRQV7KH EHVW FRQGLWLRQ LV WKH RQH RI SXUH UROOLQJ  IROORZHG E\ WKHZKHHO
FUHHSDJHZLWKRXW ZKHHO IODQJH  UDLO FRQWDFW  WKHQ E\ WKH FUHHSDJHZLWK FRQWDFW  ZKLOH WKH ZRUVW
FRQGLWLRQLVWKHRQHZLWKVOLSDQGZKHHOIODQJHUDLOFRQWDFW

 :KHQWKHUHLVDZKHHOIODQJHUDLOFRQWDFWWKHYDOXHRIWKHJXLGLQJIRUFH)LM7KHVPDOOHUWKHYDOXHRI
)LMWKHEHWWHUWKHSURILOH

 :KHQDZKHHOIODQJHUDLOFRQWDFWGRHVQRWWDNHSODFHD7KHYDOXHRIWKHFRQVXPHGSRZHU3DWWKH
OHYHORIWKHZKHHOVRIWKHERJLH7KHVPDOOHUWKHYDOXHRI3WKHEHWWHUWKHSURILOHLQWKHFXUYDWXUHV
RIWUDFNEWKHODWHUDOGLVSODFHPHQW\RIWKHRXWHUZKHHORIWKHIURQWD[OHRIWKHERJLH7KHVPDOOHU
WKHYDOXH\WKHEHWWHUWKHSURILOHLQFXUYDWXUHVRIWUDFN

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7RHYDOXDWHWKHWRWDOFRQVXPHGSRZHU3DWZKHHO±UDLOFRQWDFWOHYHOWKHZHDULQGH[SURSRVHGE\(ONLQV
DQG(LFNKRIILVXVHG


$SSOLFDWLRQUHVXOWV

7KH RSWLPDO SURILOH LV WKH RQH WKDW PHHWV FRPSDUDWLYHO\ EHWWHU WKH DERYH  FULWHULD VLPXOWDQHRXVO\
FULWHULRQLQVWUDLJKWSDWKDQGFULWHULDDQGLQFXUYHV

7DEOH7UDPZD\ERJLHVRIPL[HGEHKDYLRXU3HUIRUPDQFHRIYHKLFOHVLQVWUDLJKWSDWKDQGFXUYDWXUHVRI
WUDFN±'LIIHUHQWZKHHO±UDLOFRQWDFWJHRPHWU\

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VOLSRIWKHIURQWD[OHRQO\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
7DEOHIHDWXUHVIRUWKHIRXUZKHHOSURILOHVH[DPLQHG

D ,QVWUDLJKWSDWKFROXPQ
x 7KHFRUUHVSRQGLQJHTXLYDOHQWFRQLFLW\ȖH
x 7KHFULWLFDOVSHHG9FURIWKHYHKLFOH

E ,QFXUYDWXUHVRIWUDFNFROXPQVDQG
x )RUKRUL]RQWDODOLJQPHQWUDGLLDQGPFROXPQVDQGUHVSHFWLYHO\
9 7KHWUDQVYHUVDOGLVSODFHPHQW\DQG\RIWKHWZRD[OHVRIWKHYHKLFOHIURQWERJLH
9 7KHFRUUHVSRQGLQJHTXLYDOHQWFRQLFLW\ȖH
9 7KHJXLGDQFHIRUFH)LMLIDSSOLFDEOHFDVHRIZKHHOIODQJHUDLOFRQWDFW
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9 7KHWRWDOFRQVXPHGSRZHU3DWWKHZKHHOUDLOFRQWDFWOHYHOZKHHOVRIWKHIURQWERJLHLQ
WKHFDVHZKHUHUROOLQJWDNHVSODFHZLWKRXWDZKHHOIODQJHUDLOFRQWDFW
9 7KHWUDQVLWVSHHG
9 7KHUROOLQJFRQGLWLRQV

:KHQZHH[DPLQHWKHUHVXOWVRIWDEOHZHFDQGHULYHWKHIROORZLQJ

:LWKUHJDUGWRWKHPRYHPHQWRIYHKLFOHVLQVWUDLJKWSDWKVSURILOH6LULRSUHVHQWVWKHRSWLPXPEHKDYLRU
7KLVSURILOHDOORZVWKHJUHDWHVWWKHRUHWLFDOFULWLFDOYHORFLW\NPKKHQFHDVHFXULW\IDFWRURI
ZLWKUHJDUGVWRWKHJUHDWHVWDOORZHGYHORFLW\LQDWUDPZD\QHWZRUNNPK

,WPXVWEHQRWHGWKRXJKWKDWLQFDVHRIWUDFNGHIHFWDVIDUDVKRUL]RQWDODOLJQPHQWLVFRQFHUQHGRU
GHYLDWLRQLQWKHWUDFNJDXJHWKHVHIDFWRUVFDQSURGXFHDWUDQVYHUVDOGLVSODFHPHQW\PP,QWKDWFDVH
WKHYHKLFOHIDFHVVHULRXVVWDELOLW\SUREOHPVVLQFHHJIRUWKHSURILOH6LULRRQ\ PPZHKDYHȖH 
ZKLFKZLWKD.[ [1PDQGȀ\ [1PJLYHV9FU NPKZKLOHIRUHYHQJUHDWHU
GLVSODFHPHQWVOLNHȖH IRUWKHVDPHVWLIIQHVVYDOXHVZHFDOFXODWH9FU NPK

7KHUHVWRI WKH WKUHHH[DPLQHGSURILOHVFRYHU WKHRSHUDWLRQDO UHTXLUHPHQWVKRZHYHURIIHUPXFK WLJKWHU
VDIHW\PDUJLQVZLWKUHJDUGVWRYHORFLW\HJIRUSURILOHWKHVHFXULW\IDFWRULV

:LWKUHJDUGWRWKHQHJRWLDWLRQRIERJLHVLQKRUL]RQWDODOLJQPHQWFXUYDWXUHVRIWUDFNSURILOHSUHYDLOVDV
LW VDWLVILHVFRPSDUDWLYHO\EHWWHU IRU WKH WZRUDGLL WKDWZHUHH[DPLQHGDOO WKUHHFULWHULDVHW LQSDUDJUDSK
IRUWKHPRYHPHQWLQFXUYHV

:KHQH[DPLQLQJWKHEHKDYLRXURIERJLHVLQERWKVWUDLJKWSDWKVDQGFXUYDWXUHVRIWUDFNLWDSSHDUVWKDW
WKH RSWLPXP SURILOH ZRXOG EH D FRPELQDWLRQ RI SURILOH 6LULR DQG SURILOH  ILJXUH  WKDW LV D SURILOH
ZKLFKIRU\\FULWIROORZVWKHSDWWHUQRISURILOH6LULRDQGIRU\!\FULWIROORZVWKHSDWWHUQRISURILOH7KH
SHUIRUPDQFHUHVXOWVRIWKLVQHZVXJJHVWHGSURILOHDUHJLYHQLQ7DEOH

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)LJXUH7UDPZD\ERJLHVZLWKLQGHSHQGHQWO\URWDWLQJZKHHOV3URSRVHGDPHOLRUDWHGSURILOH

7DEOH7UDPZD\ERJLHVRIPL[HGEHKDYLRXU3HUIRUPDQFHRIYHKLFOHVLQVWUDLJKWSDWKDQGFXUYDWXUHVRI
WUDFNLQWKHFDVHRIWKHSURSRVHGDPHOLRUDWHGSURILOH

ȖH
9FU
5F P
9 NPK
5F P
9 NPK

NPK

\ PP\ PP
)LM W
3 .:
\ PP\ PP
)LM W
3 .:


9HKLFOHVZLWKERJLHVZLWKLQGHSHQGHQWO\URWDWLQJZKHHOV

6WXG\RIWKHWUDQVYHUVDOVWDELOLW\LQVWUDLJKWSDWK

,W ZDV FRQVLGHUHG WKDW WKH D[OH WUDQVYHUVDO GLVSODFHPHQW ZLOO QRW H[FHHG   PP %DVHG RQ WKLV
DVVXPSWLRQ DQG WDNLQJ LQ FRQVLGHUDWLRQ WKH UHODWLRQV ȖH I\ SUHVHQWHG LQ WKH GLDJUDP RI )LJXUH  WKH
HTXLYDOHQWFRQLFLW\DYHUDJHYDOXHVPHQWLRQHGLQ7DEOHFROXPQGHULYHIRUHDFKVHSDUDWHSURILOH

7KHERJLHVZLWK LQGHSHQGHQWO\URWDWLQJZKHHOV WKHRUHWLFDOO\RXWFODVV LQ VWUDLJKWSDWK\HWDVPHQWLRQHG
EHIRUHWKH\DUHYHU\VHQVLWLYHWRDQ\FDXVHWKDWPLJKWSURYRNHDWUDQVYHUVDOGLVSODFHPHQWRIWKHD[OHDV
WKHRQO\IRUFHWKDWFDQKHQFHIRUWKFHQWUHWKHD[OHRQWKHWUDFNLVWKHJUDYLW\IRUFH3\UJLGLV7KLV
IRUFHLVSURSRUWLRQDOWRWKHGLVSODFHPHQWµ¶\¶¶RIWKHD[OHDQGWRWKHZKHHOHTXLYDOHQWFRQLFLW\ȖH

$PHOLRUDWHGSURILOH6LULR








        
\PP
ȖH
SURILOH
6LULR
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7KHFULWHULRQJRYHUQLQJWKHYHKLFOHSHUIRUPDQFHVLV

7KHJUDYLWDWLRQDOIRUFHLQVWUDLJKWSDWKRURWKHUZLVHWKHYDOXHRIWKHHTXLYDOHQWFRQLFLW\7KHKLJKHUWKH
YDOXHRIȖHWKHEHWWHUWKHSURILOH

6WXG\RIWKHTXDVLVWDWLFEHKDYLRXULQFXUYHV

([DFWO\WKHVDPHDSSURDFKDVLQWKHFDVHRIERJLHVRIPL[HGEHKDYLRXU7KHFULWHULDJRYHUQLQJWKHYHKLFOH
SHUIRUPDQFHVLQFXUYHVDUHWKHVDPH


$SSOLFDWLRQUHVXOWV

7KH RSWLPDO SURILOH LV WKH RQH WKDW PHHWV FRPSDUDWLYHO\ EHWWHU WKH DERYH  FULWHULD VLPXOWDQHRXVO\
FULWHULRQQXPEHULQVWUDLJKWSDWKDQGFULWHULDDQGLQFXUYHV
:KHQZHH[DPLQHWKHUHVXOWVRIWDEOHWKHIROORZLQJGHULYH

:LWK UHJDUG WR WKHPRYHPHQWRIYHKLFOHV LQ VWUDLJKWSDWKV WKH VSHHG LV WKHRUHWLFDOO\ LQILQLWH IRUDOO WKH
H[DPLQHG SURILOHV +RZHYHU MXGJLQJ E\ WKH YDOXH RI WKH HTXLYDOHQW FRQLFLW\ SURILOH  KDV WKH EHVW
SHUIRUPDQFHVLQFHLWKDVWKHJUHDWHVWYDOXHRIȖH 

:LWKUHJDUGWRWKHQHJRWLDWLRQRIERJLHVLQKRUL]RQWDODOLJQPHQWFXUYDWXUHVRIWUDFNSURILOHSUHYDLOVDVLW
VDWLVILHVFRPSDUDWLYHO\EHWWHUIRUWKHWZRUDGLLWKDWZHUHH[DPLQHGDOOWKUHHFULWHULDVHWLQSDUDJUDSK
IRUWKHPRYHPHQWLQFXUYHV3URILOHLV WKHRQO\FDVHZKHUHZHKDYHGLUHFWFRQWDFWEHWZHHQWKHZKHHO
IODQJHDQGWKHUDLOIRU5F P+RZHYHUWKHUHOHYDQWIRUFHVUHPDLQORZDQGDFFHSWDEOH
7DEOH7UDPZD\ERJLHVZLWKLQGHSHQGHQWO\URWDWLQJZKHHOV3HUIRUPDQFHRIYHKLFOHVLQVWUDLJKWSDWK
DQGFXUYDWXUHVRIWUDFN±'LIIHUHQWZKHHO±UDLOFRQWDFWJHRPHWU\

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
:KHQH[DPLQLQJWKHEHKDYLRXURIERJLHVLQERWKVWUDLJKWSDWKVDQGFXUYDWXUHVRIWUDFNLWDSSHDUVWKDW
SURILOHKDVWKHEHVWSHUIRUPDQFHZKLOHSURILOHDQGSURILOHSURGXFHVOLJKWO\ZRUVHUHVXOWV3URILOHLV
MXGJHGDVXQDFFHSWDEOH

&RQFOXVLRQV

7KLV SDSHU SURSRVHV XVLQJ PDWKHPDWLFDO PRGHOV DQ RSWLPL]DWLRQ SURFHVV RI WKH ZKHHO SURILOH RI D
WUDPZD\YHKLFOHLQRUGHUWRHQVXUHWKHRSHUDWLRQDOUHTXLUHPHQWVRIWKHQHWZRUNVSHHGVNPKRQ
VWUDLJKWSDWKVQHJRWLDWLRQRIDOLJQPHQWFXUYDWXUHVHFWLRQVZLWKYHU\VPDOOUDGLLPZLWKVDIHW\
G\QDPLFFRPIRUWDQGUROOLQJTXDOLW\
7KH UHVHDUFK FRYHUV WUDPZD\ YHKLFOHV HTXLSSHGZLWK WZR GLIIHUHQW ERJLH WHFKQRORJLHV D ERJLHV ZLWK
LQGHSHQGHQWO\URWDWLQJZKHHOVEERJLHVRI³PL[HG´EHKDYLRXU)RUWKHVWXG\RIWKHFRQWDFWJHRPHWU\LQ
FXUYHVWKHUHDOWUHDGSURILOHKDVEHHQFRQVLGHUHG

7KHUHVXOWVKDYHHYLGHQFHGWKDWLQWKHFDVHRIWUDPZD\YHKLFOHV

x 7KHRSWLPDOZKHHOSURILOHGLIIHUVGHSHQGLQJRQWKHWHFKQRORJ\RIWKHERJLHV
x 7KHRSWLPDOZKHHOSURILOHGLIIHUVGHSHQGLQJDOVRRQWKHFRQGLWLRQRIWKHWUDFNWUDFNGHIHFWV
,QDQ\FDVHDILUVWWKHRUHWLFDODSSURDFKWRREWDLQWKHRSWLPDOZKHHOSURILOHXVLQJPDWKHPDWLFDOPRGHOVLV
DOZD\VDVLJQLILFDQWKHOSWRWKHPDQXIDFWXUHU7HVWLQJLQUHDORSHUDWLQJFRQGLWLRQVUHSUHVHQWVWKHODVWVWHS
IRUWKHDFFHSWDQFHRIDSURGXFW

5()(5(1&(6

(ONLQV-(LFNKRII%³$GYDQFHVLQQRQOLQHDUZKHHOUDLOIRUFHSUHGLFWLRQPHWKRGVDQGWKHLU
YDOLGDWLRQ´-RXUQDORIG\QDPLFV\VWHPVPHDVXUHPHQWVDQGFRQWURO-XQHYROSS

(VYHOG&³0RGHUQUDLOZD\WUDFN´0573URGXFWLRQV:HVW*HUPDQ\

-RKQVRQ./9HUPHXOHQ3-³&RQWDFWRIQRQVSKHULFDOHODVWLFERGLHVWUDQVPLWWLQJWDQJHQWLDO
IRUFH´-RIǹSSOLHGȂHFKDQLFV9ROSS

-RO\53\UJLGLV&³&LUFXODWLRQG¶XQYpKLFXOHIHUURYLDLUHHQFRXUEH(IIRUWVGHJXLGDJH´5DLO
,QWHUQDWLRQDO1R'HFHPEHUSS

-RO\53\UJLGLV&³7UDQVYHUVDOVWDELOLW\RIUDLOZD\YHKLFOHV´5DLO,QWHUQDWLRQDO1R'HFHPEHU
%UXVVHOVSS

.DONHU--³2QWKHUROOLQJFRQWDFWRIWZRHODVWLFERGLHVLQWKHSUHVHQFHRIGU\IULFWLRQ´3K'
GLVV'HOIW8QLYHUVLW\RI7HFKQRORJ\'HOIW7KH1HWKHUODQGV

3\UJLGLV&K³(WXGHGHODVWDELOLWpWUDQVYHUVDOHG¶XQYpKLFXOHIHUURYLDLUHHQDOLJQHPHQWHWHQ
FRXUEH±1RXYHOOHVWHFKQRORJLHVGHVERJLHV±(WXGHFRPSDUDWLYH´3KG(13&61&)3DULV



3 .:
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3\UJLGLV&K³,OFRPSRUWDPHQWRWUDVYHUVDOHGHLFDUUHOOLSHUYHLFROLWUDQYLDUL´,QJHJQHULD
)HUURYLDULD2WWREUH1R5RPHSS

3\UJLGLV&K%RXVPDOLV7U³$'HVLJQ3URFHGXUHRIWKH2SWLPDO:KHHO3URILOHIRU5DLOZD\
9HKLFOHVUXQQLQJDW&RQYHQWLRQDO6SHHGV´WK,QWHUQDWLRQDO&RQJUHVVRQ7UDQVSRUW5HVHDUFKLQ*UHHFH
9RORV6HSWHPEHU&RQJUHVV3URFHHGLQJV&'

6KHYWVRY,<0DUNLQH9/(VYHOG&³2SWLPDOGHVLJQRIZKHHOSURILOHIRUUDLOZD\YHKLFOHV´
WKLQWHUQDWLRQDOFRQIHUHQFHRQFRQWDFWPHFKDQLFVDQGZHDURIUDLOZKHHOV\VWHPV*RWKHQEXUJ6ZHGHQ
-XQH

8,&)LFKH³0pWKRGHGHGpWHUPLQDWLRQGHODFRQLFLWppTXLYDOHQWH¶¶qUHpGLWLRQ
'pFHPEUH3DULV
